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METHOD 2H—DETERMINATION OF STACK GAS
VELOCITY TAKING INTO ACCOUNT VELOCITY
DECAY NEAR THE STACK WALL

1.0 Scope and Application

1.1 This method is applicable in conjunc-
tion with Methods 2, 2F, and 2G (40 CFR Part
60, Appendix A) to account for velocity decay
near the wall in circular stacks and ducts.

1.2 This method is not applicable for test-
ing stacks and ducts less than 3.3 ft (1.0 m)
in diameter.

1.3 Data Quality Objectives. Adherence to
the requirements of this method will en-
hance the quality of the data obtained from
air pollutant sampling methods.

2.0 Summary of Method

2.1 A wall effects adjustment factor is de-
termined. It is used to adjust the average
stack gas velocity obtained under Method 2,
2F, or 2G of this appendix to take into ac-
count velocity decay near the stack or duct
wall.

2.2 The method contains two possible pro-
cedures: a calculational approach which de-
rives an adjustment factor from velocity
measurements and a default procedure which
assigns a generic adjustment factor based on
the construction of the stack or duct.

2.2.1 The calculational procedure derives
a wall effects adjustment factor from veloc-
ity measurements taken using Method 2, 2F,
or 2G at 16 (or more) traverse points speci-
fied under Method 1 of this appendix and a
total of eight (or more) wall effects traverse
points specified under this method. The
calculational procedure based on velocity
measurements is not applicable for hori-
zontal circular ducts where build-up of par-
ticulate matter or other material in the bot-
tom of the duct is present.

2.2.2 A default wall effects adjustment
factor of 0.9900 for brick and mortar stacks
and 0.9950 for all other types of stacks and
ducts may be used without taking wall ef-
fects measurements in a stack or duct.

2.3 When the calculational procedure is
conducted as part of a relative accuracy test
audit (RATA) or other multiple-run test pro-
cedure, the wall effects adjustment factor
derived from a single traverse (i.e., single
RATA run) may be applied to all runs of the
same RATA without repeating the wall ef-
fects measurements. Alternatively, wall ef-
fects adjustment factors may be derived for
several traverses and an average wall effects
adjustment factor applied to all runs of the
same RATA.

3.0 Definitions.
3.1 Complete wall effects traverse means a

traverse in which measurements are taken
at drem (see section 3.3) and at 1-in. intervals
in each of the four Method 1 equal-area sec-
tors closest to the wall, beginning not far-
ther than 4 in. (10.2 cm) from the wall and

extending either (1) across the entire width
of the Method 1 equal-area sector or (2) for
stacks or ducts where this width exceeds 12
in. (30.5 cm) (i.e., stacks or ducts greater
than or equal to 15.6 ft [4.8 m] in diameter),
to a distance of not less than 12 in. (30.5 cm)
from the wall. Note: Because this method
specifies that measurements must be taken
at whole number multiples of 1 in. from a
stack or duct wall, for clarity numerical
quantities in this method are expressed in
English units followed by metric units in pa-
rentheses. To enhance readability, hyphen-
ated terms such as ‘‘1-in. intervals’’ or ‘‘1-in.
incremented,’’ are expressed in English units
only.

3.2 dlast Depending on context, dlast means
either (1) the distance from the wall of the
last 1-in. incremented wall effects traverse
point or (2) the traverse point located at that
distance (see Figure 2H–2).

3.3 drem Depending on context, drem means
either (1) the distance from the wall of the
centroid of the area between dlast and the in-
terior edge of the Method 1 equal-area sector
closest to the wall or (2) the traverse point
located at that distance (see Figure 2H–2).

3.4 ‘‘May,’’ ‘‘Must,’’ ‘‘Shall,’’ ‘‘Should,’’ and
the imperative form of verbs.

3.4.1 ‘‘May’’ is used to indicate that a pro-
vision of this method is optional.

3.4.2 ‘‘Must,’’ ‘‘Shall,’’ and the imperative
form of verbs (such as ‘‘record’’ or ‘‘enter’’)
are used to indicate that a provision of this
method is mandatory.

3.4.3 ‘‘Should’’ is used to indicate that a
provision of this method is not mandatory
but is highly recommended as good practice.

3.5 Method 1 refers to 40 CFR part 60, ap-
pendix A, ‘‘Method 1—Sample and velocity
traverses for stationary sources.’’

3.6 Method 1 exterior equal-area sector and
Method 1 equal-area sector closest to the wall
mean any one of the four equal-area sectors
that are closest to the wall for a circular
stack or duct laid out in accordance with
section 2.3.1 of Method 1 (see Figure 2H–1).

3.7 Method 1 interior equal-area sector
means any of the equal-area sectors other
than the Method 1 exterior equal-area sec-
tors (as defined in section 3.6) for a circular
stack or duct laid out in accordance with
section 2.3.1 of Method 1 (see Figure 2H–1).

3.8 Method 1 traverse point and Method 1
equal-area traverse point mean a traverse
point located at the centroid of an equal-
area sector of a circular stack laid out in ac-
cordance with section 2.3.1 of Method 1.

3.9 Method 2 refers to 40 CFR part 60, ap-
pendix A, ‘‘Method 2—Determination of
stack gas velocity and volumetric flow rate
(Type S pitot tube).’’

3.10 Method 2F refers to 40 CFR part 60,
appendix A, ‘‘Method 2F—Determination of
stack gas velocity and volumetric flow rate
with three-dimensional probes.’’

VerDate 11<MAY>2000 08:46 Aug 31, 2001 Jkt 194143 PO 00000 Frm 00129 Fmt 8010 Sfmt 8002 Y:\SGML\194143T.XXX pfrm09 PsN: 194143T



130

40 CFR Ch. I (7–1–01 Edition)Pt. 60, App. A-2, Meth. 2H

3.11 Method 2G refers to 40 CFR part 60,
appendix A, ‘‘Method 2G—Determination of
stack gas velocity and volumetric flow rate
with two-dimensional probes.’’

3.12 1-in. incremented wall effects traverse
point means any of the wall effects traverse
points that are located at 1-in. intervals, i.e.,
traverse points d1 through dlast (see Figure
2H–2).

3.13 Partial wall effects traverse means a
traverse in which measurements are taken
at fewer than the number of traverse points
required for a ‘‘complete wall effects tra-
verse’’ (as defined in section 3.1), but are
taken at a minimum of two traverse points
in each Method 1 equal-area sector closest to
the wall, as specified in section 8.2.2.

3.14 Relative accuracy test audit (RATA) is
a field test procedure performed in a stack or
duct in which a series of concurrent meas-
urements of the same stack gas stream is
taken by a reference method and an installed
monitoring system. A RATA usually consists
of series of 9 to 12 sets of such concurrent
measurements, each of which is referred to
as a RATA run. In a volumetric flow RATA,
each reference method run consists of a com-
plete traverse of the stack or duct.

3.15 Wall effects-unadjusted average velocity
means the average stack gas velocity, not
accounting for velocity decay near the wall,
as determined in accordance with Method 2,
2F, or 2G for a Method 1 traverse consisting
of 16 or more points.

3.16 Wall effects-adjusted average velocity
means the average stack gas velocity, taking
into account velocity decay near the wall, as
calculated from measurements at 16 or more
Method 1 traverse points and at the addi-
tional wall effects traverse points specified
in this method.

3.17 Wall effects traverse point means a tra-
verse point located in accordance with sec-
tions 8.2.2 or 8.2.3 of this method.

4.0 Interferences. [Reserved]

5.0 Safety

5.1 This method may involve hazardous
materials, operations, and equipment. This
method does not purport to address all of the
health and safety considerations associated
with its use. It is the responsibility of the
user of this method to establish appropriate
health and safety practices and to determine
the applicability of occupational health and
safety regulatory requirements prior to per-
forming this method.

6.0 Equipment and Supplies

6.1 The provisions pertaining to equip-
ment and supplies in the method that is used
to take the traverse point measurements

(i.e., Method 2, 2F, or 2G) are applicable
under this method.

7.0 Reagents and Standards. [Reserved]

8.0 Sample Collection and Analysis

8.1 Default Wall Effects Adjustment Fac-
tors. A default wall effects adjustment factor
of 0.9900 for brick and mortar stacks and
0.9950 for all other types of stacks and ducts
may be used without conducting the fol-
lowing procedures.

8.2 Traverse Point Locations. Determine
the location of the Method 1 traverse points
in accordance with section 8.2.1 and the loca-
tion of the traverse points for either a par-
tial wall effects traverse in accordance with
section 8.2.2 or a complete wall effects tra-
verse in accordance with section 8.2.3.

8.2.1 Method 1 equal-area traverse point
locations. Determine the location of the
Method 1 equal-area traverse points for a
traverse consisting of 16 or more points
using Table 1–2 (Location of Traverse Points
in Circular Stacks) of Method 1.

8.2.2 Partial wall effects traverse. For a
partial wall effects traverse, measurements
must be taken at a minimum of the fol-
lowing two wall effects traverse point loca-
tions in all four Method 1 equal-area sectors
closest to the wall: (1) 1 in. (2.5 cm) from the
wall (except as provided in section 8.2.2.1)
and (2) drem, as determined using Equation
2H–1 or 2H–2 (see section 8.2.2.2).

8.2.2.1 If the probe cannot be positioned at
1 in. (2.5 cm) from the wall (e.g., because of
insufficient room to withdraw the probe
shaft) or if velocity pressure cannot be de-
tected at 1 in. (2.5 cm) from the wall (for any
reason other than build-up of particulate
matter in the bottom of a duct), take meas-
urements at the 1-in. incremented wall ef-
fects traverse point closest to the wall where
the probe can be positioned and velocity
pressure can be detected.

8.2.2.2 Calculate the distance of drem from
the wall to within ±1⁄4 in. (6.4 mm) using
Equation 2H–1 or Equation 2H–2 (for a 16-
point traverse).

d d Eqlast b≤ .  2H-3
Where:

r = the stack or duct radius determined from
direct measurement of the stack or duct
diameter in accordance with section 8.6
of Method 2F or Method 2G, in. (cm);

p = the number of Method 1 equal-area tra-
verse points on a diameter, p ≥ 8 (e.g., for
a 16-point traverse, p = 8); dlast and drem

are defined in sections 3.2 and 3.3 respec-
tively, in. (cm).

For a 16-point Method 1 traverse, Equation
2H–1 becomes:
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